1. Introduction {#s0005}
===============

In late 2019 December, and unknown virus, SARS-CoV-2, caused pneumonia in Wuhan [@b0005]. Till the date, 14,307,865 confirmed cases had been reported worldwide [@b0010]. To control the spread of COVID-19, the lockdown was imposed in many countries.

In Spain, lockdown population was declared in March 14th, 2020 [@b0020]. In April 26th, children under 14 years old, accompanied by an adult were authorized to go out. In May 2nd, all the Spanish population was allowed to go out, by age ranges for do sport or walking.

People with diabetes have a worse prognosis if they affected by COVID-19 [@b0025]. Telehealth and remote monitoring systems have become essential for healthcare assistance in diabetes [@b0030]. Flash glucose monitoring (FGM) use had demonstrated augmented time in range (TIR) in people living with type 1 diabetes (PLWD) [@b0035], [@b0040], [@b0045].

The aim of this work is to analyze the effects of lockdown on glycemic control on ambulatory glucose metrics in PLWD, in a real-world setting.

2. Material and methods {#s0010}
=======================

The inclusion criteria were having type 1 diabetes mellitus on multiple daily insulin injections and using FGM. The exclusion criteria were developed COVID-19 or hospitalization for any cause. All the participants were attended in the Endocrinology and Nutrition Unit of University Hospital of Ferrol, Galician Healthcare System, Spain.

Data from 2 weeks before confinement, between March 1st and 14th (period 1, P1), were compared with data from after 4 weeks of confinement, between April 6th and 19th (period 2, P2) and compared to with the Spanish phase 1 to return normality, with relaxing of the lockdown, from 11th May to 25th (period 3, P3).

The sensor data were downloaded from Libreview®. People with a sensor use less than 70% were excluded. Estimated HbA1c, mean glucose, standard deviation, coefficient of variation, number of scans per day were recorded. According to international consensus [@b0050], TIR 70--180 mg/dL, time in hypoglycemia \<70 mg/dL and \<54 mg/dL and time in hyperglycemia \>180 mg/dL and \>250 mg/dL were reported.

The study was in accordance with the Helsinki Declaration and the basic principles of Good Clinical Practice. Patients had provided online informed consent when they started using FGM device to be connected in a remote way to our Unit to use their data for healthcare and for research purpose. All the data about participants were anonymous.

IBM SPSS Statistics v24 was used for analysis. Results are represented as mean ± SD values. The T-student-test was used for comparison of means. A p value \<0.05 was defined as statistical significance.

3. Results {#s0015}
==========

Forty-four PLWD were included. Demographic characteristics were as follows: age 37 ± 18 years [@b0085] and 67% female (31). Regarding the sensor data capture, no differences were observed (P1 89 ± 10%; P2 89 ± 9%; P3 88 ± 10%). Scan rate per day were similar (P1 9 ± 6 scans/day; P2 9 ± 6 scans/day; P3 10 ± 7 scans/day).

Results are shown in [Table 1](#t0005){ref-type="table"}, [Table 2](#t0010){ref-type="table"} .Table 1**FGM metrics before (P1) and during lockdown (P2) in the study participants.** Data are expressed as mean ± SD. \* Paired sample *T-student* test.FGM metrics (n = 44)Before lockdownDuring lockdownP valueCGM use (%)89 ± 1089 ± 90.642Mean glucose (mg/dL)165 ± 33161 ± 400.240Estimated HbA1c (%)7.2 ± 0,87.1 ± 0,90.204TIR (%)58.0 ± 18.160.6 ± 20.00.168Time \> 180 mg/dL (%)23.3 ± 9.421.4 ± 9.80.064Time \> 250 mg/dL (%)13.2 ± 12.712.4 ± 14.80.642Time \< 70 mg/dL (%)4.0 ± 3.64.9 ± 6.30.191Time \< 54 mg/dL (%)1.6 ± 3.31.0 ± 2.10.598Glycemic variability (CV%)37.5 ± 7.436.8 ± 7.10.572Table 2**FGM metrics during (P2) and post lockdown (P3) in the study participants.** Data are expressed as mean ± SD. \* Paired sample *T-student* test.FGM metrics (n = 44)During lockdownPost\
lockdownP valueCGM use (%)89 ± 988 ± 100.537Mean glucose (mg/dL)161 ± 40153 ± 30**0.033**Estimated HbA1c (%)7.1 ± 0,96.8 ± 1,0**0.007**TIR (%)60.6 ± 20.064.0 ± 17.4**0.05**Time \> 180 mg/dL (%)21.4 ± 9.828.4 ± 18.9**0.004**Time \> 250 mg/dL (%)12.4 ± 14.88.84 ± 10.5**0.018**Time \< 70 mg/dL (%)4.9 ± 6.36.2 ± 5.50.387Time \< 54 mg/dL (%)1.0 ± 2.15.7 ± 5.8**\<0.0001**Glycemic variability (CV%)36.8 ± 7.136.6 ± 7.50.900

Considering relevant a change in estimated HbA1c $\geq$ 0.4% and an increase in TIR$\geq$ 5%, we found and improvement in 22.7% (n = 10) and 20.4% (n = 9) of the subjects, respectively, in P2. We found and improvement in 34.0% (n = 15) and 25.0% (n = 11) of the subjects, respectively, in P3.

None participant reported COVID-19 infection during the study.

4. Discussion {#s0020}
=============

This data show that during the lockdown no deleterious effect on glycemic control measured by FGM. Maybe more time for doing sport and healthy cooking may explain that. The relaxing of restrictive measures regarding some sport time, showed an enhanced in TIR and time \> 180 mg/dL and a fallen in average glucose, estimated HbA1c and time \> 250 mg/dL. Outings for sports and fear to hypoglycemia out home could justify these findings.

Beato-Víbora [@b0055] had presented data about 79 FGM users in which during the lockdown estimated HbA1c decreased 0.2% and TIR was 2.5% superior. Bonora et al [@b0060] collected data about 33 FGM users during confinement in which stop working and stayed at home demonstrated overall better glycemic control. In the present study, occupation was not analyzed and maybe be a confusion factor in the results.

In these findings could influence the inclusion criteria for reimbursement of FGM by Galician Healthcare System, only reimbursed for PLWD younger than 18 years old, pregnant or with severe hypoglycemia. This fact may explain the relative high basal time-below-range. In addiction, the economic level is a limitation of access to this device. We did not evaluate other factor like changes in insulin doses, diet, exercise or diabetes related distress, factors well known that impact in glycemic control.

The number of cases of COVID-19 in our health care area represented the 0.02% of total Spanish cases. This means that it is one of the areas in Spain with the lowest number of cases [@b0065].

SARS-CoV-2 crisis putting the focus on COVID-19 patients to the detriment of other chronic diseases like diabetes [@b0070], [@b0075]. Traditional visit had transformed in virtual visit during this pandemic using telemedicine and remote monitoring [@b0080] and FGM enables PLWD to communicate with their healthcare providers.

Each day, we have more data about diabetes and COVID-19 in hospitals worldwide [@b0085] but reports of PLWD in the home during confinement are underrepresented. These data support the usefulness of FGM in a real world setting and allowed PLWD to be connected to the healthcare team during this pandemic and will be important in the next COVID-19 wave.

5. Conclusions {#s0025}
==============

FGM is a useful tool in a real world setting for PLWD for self-control during this pandemic.
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